Clinical Scenario: Currently, rest following concussion serves as the keystone of concussion treatment, but substantial evidence to support it is lacking. Recent literature suggests that early physical activity may be beneficial in reducing concussion symptoms which may influence clinical recovery time. Clinical Question: Does early physical activity decrease postconcussion symptoms compared to physical rest following concussion? Summary of Key Findings: A total of 5 articles were included that examined symptom duration changes at multiple time points. All 5 studies utilized follow-up time points compared to initial examination, but there was variance in the specific time points reported. Two studies employed control groups and compared strict or recommended rest to early activity or limited rest. Three studies were observational studies that directly compared baseline measurements to follow-up assessments. Clinical Bottom Line: Current evidence suggests that early physical activity in the acute phase following a concussion may decrease the time needed for symptom resolution compared to immediate rest. Strength of Recommendation: Using Centre for Evidence-Based Medicine 2011 level 3 evidence and higher, the results suggest that early physical activity during the acute phase of a concussion may decrease symptom duration; however, a lack of high-quality studies and inconsistent interventions are limitations to this recommendation.
Clinical Scenario
Athletes diagnosed with sports-related concussion (SRC) have varied and complex clinical presentations that may result in symptoms that may hamper the professional, academic, or family life of athletes. An individualized approach to manage each athlete's unique symptom phenotype is necessary to prevent a protracted recovery. 1 For the past several decades, physical rest has been prescribed as a mainstay for SRC management. 1 More recently, rest has been divided into cognitive and physical components. Cognitive rest may include restricting daily living activities, such as school attendance, that may aggravate the symptoms. 1 Physical rest recommendations consist of refraining from physical activity until the postconcussive symptoms have subsided, followed by progressive restoration of physical activity as long as the athlete is asymptomatic. 1, 2 Despite the widespread practice of prescribing rest following SRC, there remains a paucity of evidence supporting rest as an effective intervention. Emerging literature has indicated that prolonged periods of physical rest may be detrimental to SRC symptom recovery. 3, 4 Physical activity during the subacute phase (≥6 wk following diagnosis) has been explored as a potential intervention to facilitate physical and psychological recovery from SRC as well as to improve academic outcomes in young athletes experiencing prolonged recovery. 5 Although several governing bodies 1,2 have recommended cognitive and physical rest following SRC, it is imperative for researchers to investigate viable postconcussion treatment strategies to appropriately manage symptoms and facilitate positive outcomes following SRC in the acute phase.
Focused Clinical Question
Does early physical activity decrease postconcussion symptoms compared to physical rest following concussion?
Summary of Search, "Best Evidence"
Appraised, and Key Findings
• An exhaustive literature search was conducted looking for original research meeting the established inclusion criteria using the search strategy described later. The initial literature search returned 836 possible studies-650 possible studies once duplicates were removed. All 650 studies were screened by all authors based off title for relativity, with 88 studies showing relevance. All 88 abstracts were assessed for inclusion eligibility, with 16 studies undergoing full article review.
• Of the 16 studies, only 5 studies met the inclusion criteria: 2 randomized control trials, 6,7 2 prospective cohort studies, 8, 9 and 1 retrospective cohort study. 10 • All 5 studies employed a postconcussion symptoms assessment. Four studies [6] [7] [8] 10 included symptom inventories with a Likert scale to indicate severity of each symptom, which included the postconcussion symptom scale, postconcussion symptom inventory, and graded symptom checklist. One study 6 used a 16-question posttraumatic complaint scale utilizing a standard visual analog scale for each question.
• Two studies utilized control groups and compared strict or recommended rest to early activity or limited rest. 6, 7 • Three studies were observational studies that directly compared baseline measurements to follow-up assessments. [8] [9] [10] • All 5 studies used follow-up time points compared to initial examination, but there was great variation in the specific time points reported. Four studies 7-10 followed up within 7 days, all 5 studies followed up within the first month, and 1 study 6 followed out to 6 months postinjury.
Clinical Bottom Line
The current literature suggests that early physical activity in the acute phase (0-7 d) following a concussion may decrease the time needed for symptom resolution compared to strict rest.
Strength of Recommendation
Using the 2011 Oxford Centre for Evidence-Based Medicine taxonomy, level 3 evidence supports the recommendation that early physical activity during the acute phase of a concussion is associated with decreased symptom severity and duration. A lack of high-quality studies and inconsistent interventions limits this recommendation.
Search Strategy
Terms Used to Guide Search Strategy 
Best Evidence
The included studies (Table 2) were identified as the only available evidence examining early physical activity following a concussion that met our inclusion and exclusion criteria and thus serve as the best evidence. AIS was developed for analyzing the postconcussion activity level of an athlete. Activity levels were divided into 5 categories ranging from no activity to participation sports game. Data were derived from self-reported activity noted in the patient records by the clinician.
No intervention was prescribed. The researchers conducted an observational study by consenting each subject followed by collecting demographics, previous history of concussion, and acute concussion evaluation inventories. Parents and subjects quantified their preinjury and current symptoms using the PCSI. Each subject had a balance assessment, cognitive status, and physical examination completed by the child SCAT3. Subjects were categorized into either physical activity or no physical activity based off reported level of activity 7 d postenrollment.
Subjects were randomized into either no rest or full rest after their initial impact and the difference between groups is the amount of recommended bed rest. Subjects in the no rest group were told to remain active immediately and to bed rest for no more than 4 h on the first day, 3 h on the second day, 2 h on the third day, and 1 h on the fourth day. The no rest group was expected to bed rest for a maximum of 10 h over 4 d. Subjects in the full rest group were told to rest for the
following trauma and on day 7
were told to follow the same protocol as the no rest group regarding bed rest. The full rest group was expected to bed rest for a maximum of 82 h over 10 d. 
Summary of Best Evidence
Implications for Practice, Education, and Future Research
According to the 5th International Conference on Concussion in Sport, physical and cognitive rest were identified as potential avenues for improving recovery following a concussion. 1 Current recommendations for the management of SRC include cognitive and physical rest for a period of 24 to 48 hours followed by assimilation back to school prior to beginning a stepwise progression of physical activity to return to sport participation. 1 These conservative guidelines have been recommended to facilitate symptom resolution despite a lack of research supporting or refuting these recommendations. 1 Our findings suggest that early physical activity during the acute phase of concussion (0-7 d) may decrease symptom severity and duration and ultimately influence time missed from academics or sport. Each reviewed article compared either early physical activity to strict physical rest 7, 8, 10 or a combination of physical and cognitive rest 6, 9 ; however, interventions in the included studies were highly variable and inconsistent in the definition of concussion.
Restrictions on cognitive and physical activity were applied differently across the included studies. Two studies employed strict cognitive and physical rest for at least 5 days that included absence from school or work and bed rest following concussion. 6, 7 de Kruijk et al 6 randomized participants to either bed rest followed by gradual activity or to stepwise activity over a 6-day period. Thomas et al 7 randomized participants to either strict physical rest for 5 days or to usual care consisting of 1 to 2 days of rest followed by progressive physical activity. Thomas et al 7 defined "usual care" as the clinical recommendations set by the attending physicians at the time the participant was admitted, including any cognitive or physical restrictions.
One study compared differences in concussed athletes at the college level before and after a sports medicine concussion policy change that altered their stepwise return to play guidelines. 9 Participants concussed after the policy change underwent physical and cognitive rest with full academic withholding for 1 day following initial head impact, with instructions to rest in a quiet environment. Participants concussed prior to the policy change did not receive any academic accommodation and were withheld from intercollegiate athletics if symptomatic, but were not restricted on any activity outside their athletic role.
The remaining 2 studies reviewed records of patients who were diagnosed with concussions with thorough assessments and analyzed symptom and physical activity patterns based on self-reported levels of activity. 8, 10 Grool et al 8 prospectively assessed over 2500 patients that presented to emergency departments in Canada and examined the association between their amount of physical activity and persistent symptomology 7 days postconcussion. Majerske et al 10 retrospectively examined athletes who were assessed in the university's sports medicine concussion program. The researchers included only athletes who had thorough documentation of physical activity levels and academic status over at least 2 visits to determine the association of physical activity on postconcussion symptoms and neurocognitive performance.
During the first 10 days following a SRC, engaging in early physical activity was beneficial in reducing postconcussion symptoms. Participants who underwent strict physical rest resulted in a significantly longer symptom duration when compared to the physically active groups during the acute phase of concussion. [7] [8] [9] [10] Early physical activity (0-7 d) resulted in a 32% reduction in 3 or more symptoms' presence and significant symptom resolution at 7 days postconcussion when compared to strict physical rest. 8 Strict physical rest also resulted in significantly more reported symptoms and symptom severity at 10 days postconcussion. 7 Differences in symptom resolution were also observed between early physical activity and limited physical activity 1-month postconcussion. 6, 8, 10 Participation in early physical activity demonstrated an 11% absolute risk reduction for prolonged symptom recovery, 8 although the total quantity of reported symptoms was not significantly different. 6, 10 Participation in high-intensity activity such as a sport game or competition was associated with increased symptom presence; however, moderateintensity activity such as school attendance and sport practice was associated with the lowest risk of symptom presence. 10 Although neurocognitive and balance assessments were not the primary variables of interest in the current review, they were assessed in 3 studies. 7, 9, 10 Limited evidence regarding neurocognitive and balance assessment was available to suggest that any treatment option was superior to another. Strict physical rest was superior within 24 hours of impact for neurocognitive and balance assessments, but was not significantly different between groups at 1 week postconcussion. 7, 9 Participation in school and lower intensity activity was associated with the highest neurocognitive performance, whereas sport game or competition was associated with the poorest neurocognitive performance. 10 In addition, normalization of neurocognitive tests and balance assessments occurred at 1 to 2 weeks postconcussion, regardless of the subject's level of cognitive and physical rest. 7, 9 With the current level and quantity of research available, early physical activity appears to reduce symptom severity and duration in comparison to strict physical rest. However, this conclusion is based on limited available literature, quality of evidence, and diverse interventions studied. Our conclusions should not override current consensus guidelines 1,2 but should serve as a spotlight to the best available evidence surrounding early physical activity following a concussion. Patients who are asymptomatic have not recovered physiologically, highlighting the importance of a patient-specific and evidence-based approach to achieving symptom resolution. Physical activity should be conducted in a controlled and supervised environment. The clinician should perform a daily assessment of symptom presence, and physical activity should be kept below the symptom threshold.
